Chemicobiological effects of herbicide MCPA-Na on plasma proteins.
Under physiological conditions, the potential hematological toxicity of herbicide 2-methyl-4-chlorophenoxyacetic acid sodium (MCPA-Na) was discussed by fluorescence probe technology and spectroscopy methods including three-dimensional (3D) fluorescence, UV absorption and circular dichroism (CD) spectra. In vitro, MCPA-Na bound with bovine serum albumin (BSA) and formed new complex at ground state by electrostatic force and hydrogen bond. During the process, non-radiation energy transfer from BSA to MCPA-Na occurred and the distance r between donor and acceptor was obtained based on Förster theory. The binding site was investigated by fluorescence probe method and the results implied MCPA-Na was absorbed on domain II of BSA molecule. The enthalpy change (ΔH(θ)), Gibbs free energy change (ΔG(θ)) and entropy change (ΔS(θ)) were calculated at four different temperatures according to Van't Hoff isobar equation and Gibbs-Helmholtz equation. Negative value of ΔG(θ) indicated the process of binding was a spontaneous and irreversible process, which gave a broad hint that MCPA-Na was likely to be poisonous. CD spectra exhibited significant changes of secondary structures in BSA molecule and three-dimensional fluorescence spectra indicated the tryptophan residue in BSA was placed in a less hydrophobic environment, which presented additional evidence to caution the danger of MCPA-Na residue in food. Meanwhile, the mechanism and geometry of the binding was analyzed at molecular level.